Purification of a sarcoplasmic reticulum protein that binds Ca2+ and plasma lipoproteins.
A protein in the sarcoplasmic reticulum of rabbit skeletal and cardiac muscle was identified because of its ability to bind 125I-labeled low density lipoprotein (LDL) with high affinity after sodium dodecyl sulfate-polyacrylamide gel electrophoresis. This protein, referred to as the 165-kDa protein, is restricted to striated muscle. It was not detected in 14 other tissues, including several that contain smooth muscle, but it appears in rat L6 myoblasts when they differentiate into myocytes. Immunofluorescence and immunoelectron microscopic studies revealed that the protein is present throughout the sarcoplasmic reticulum and the terminal cisternae. It binds 45Ca2+ on nitrocellulose blots and stains metachromatically with Stains-all, a cationic dye that stains Ca2+-binding proteins. It does not appear to be a glycoprotein, and it appears slightly larger than the 160-kDa glycoprotein previously described in sarcoplasmic reticulum. The 165-kDa protein binds LDL, beta-migrating very low density lipoprotein, and a cholesterol-induced high density lipoprotein particle that contains apoprotein E as its sole apoprotein with much higher affinity than it binds high density lipoprotein. The protein is stable to boiling and to treatment with sodium dodecyl sulfate, but it becomes sensitive to these treatments when its cystine residues are reduced and alkylated. The protein was purified 1300-fold to apparent homogeneity from rabbit skeletal muscle membranes. It differs from the cell surface LDL receptor in that 1) its apparent molecular weight is not changed by reduction and alkylation; 2) it is present in Watanabe-heritable hyperlipidemic rabbits, which lack functional LDL receptors; 3) binding of lipoproteins is not inhibited by EDTA; and 4) it is located within the lumen of the sarcoplasmic reticulum where it has no access to plasma lipoproteins. It is unlikely that this protein ever binds lipoproteins in vivo; however, its lipoprotein binding activity has facilitated its purification to homogeneity and suggests that this protein has unusual structural features. The role of the 165-kDa protein in Ca2+ homeostasis in the sarcoplasmic reticulum, if any, remains to be determined.